Energy costs of simulated stair climbing as a job-related task in fire fighting.
The purpose of this investigation was to determine the energy requirement of simulated stair climbing. Metabolic costs of climbing stairs in getting to the scene of a fire can be very demanding for fire personnel. Heart rate and oxygen consumption were measured on 17 fire fighters during each of three conditions: (1) stair climbing without fire-fighting uniform or equipment, (2) stair climbing with fire-fighting uniform and equipment, and (3) pedaling a bicycle ergometer in a graded maximal exercise test. These three conditions were designed to determine (1) baseline reference values, (2) actual work task measures, and (3) maximum reference values. Results showed that climbing stairs with an 8-inch rise at 60 steps per minute with fire fighter's uniform and equipment (86.5 pounds) for five minutes required heart rates to reach 95% (84 to 100) of maximum effort, and oxygen consumption measures were found to be 80% (63 to 97) of maximum. It was concluded for the personnel studied that the rate of energy cost of climbing a simulated staircase with uniform and equipment required an ability to consume at least 2.7 L of oxygen per minute and 39 mL/kg/min.